settings, in higher and adult education, for teacher support, and in virtual environments for supporting new and existing teachers. CoPs have been used with in-service teachers to allow communication with other professionals in the field and provide an opportunity to remain informed of the latest news in education (Brown, 2012; Ferriter, 2010; Risser, 2013) . Recent research supports the notion that CoPs are effective in teacher professional development (Cuddapah & Clayton, 2011; Lock, 2006; Yildirim, 2008) , support the co-construction of strong teacher efficacy beliefs (Takahashi, 2011) , and have the potential to increase educator effectiveness and enhance student learning (Lieberman & Miller, 2011) .
Web 2.0 Use in Higher Education
Since the term "Web 2.0" was coined (O'Reilly, 2005) , much scholarly inquiry has focused on its use in higher education (Ebner, Lienhardt, Rohs, & Meyer, 2010) . Web 2.0 refers primarily to the "social use of the Web which allow people to collaborate, to get actively involved in creating content, to generate knowledge and to share information online" (Grosseck, 2009, p. 478) . Social media applications that fall under the Web 2.0 umbrella include social networking sites, social bookmarking, media sharing, wikis, RSS syndication, blogs, and microblogs (Grosseck, 2009; Yang, 2009) . The primary benefit of using Web 2.0 technologies in higher education is the opportunity to facilitate student-centered social constructivist pedagogies (Cochrane & Bateman, 2010) , which serve to enhance student engagement (Thoms, 2012) . Lewis and Rush (2013) suggested that social media use in higher education can be effective "in building the networks of practice which can underpin the development of learning professionals" (p. 34).
Microblogging as a Community of Practice
Use of blogs and microblogs has recently received much interest in higher education (Halic, Dee, Paulus, & Spence, 2010) . These tools have been found to "facilitate intellectual exchange among students" (Wee Sing Sim & Foon Hew, 2010, p. 155) , enhance the social construction of knowledge (Leslie & Murphy, 2008) , improve reflective practice (Xie, Ke, & Sharma, 2008) , and help to build a community of learners (Thoms, 2012) . Derived from blogs, microblogs are "restricted to 140 characters per post…[and are] enhanced with social networking facilities" (McFedries, 2007, p. 84) . A primary advantage of using microblogging applications is the ability to access them via web interface, mobile phones, short message services (SMS), and instant messaging (IM) tools (Ebner et al., 2010) . Microblogging applications such as Twitter offer great potential for teacher education (Wright, 2010) . Ebner et al. (2010) suggested that microblogging can facilitate "asking questions, giving opinions, changing ideas, sharing resources, and reflection" (p. 94).
The use of an electronic CoP via Twitter can also provide preservice teachers with an opportunity to build relationships and learn from each other (Wenger, 2007) . By communicating and expressing concerns through electronic dialogue, preservice teachers can develop critical reflections as well as provide ongoing support throughout a student teaching experience (Whipp, 2003) . Identifying student teacher concerns can also "allow teacher educators to address concerns more appropriately during coursework, and teacher in-service in an effort to increase retention and support of novice teachers" (Stair et al., 2012, p. 154). Furthermore, McCulloch, Burris, and Ulmer (2011) recommended that supervisors address known concerns during the teacher preparation program because this may lead to higher confidence levels in preservice teachers prior to the student teaching experience.
Understanding preservice teachers' concerns is imperative, but knowing how these concerns change over time is also important. Wang, Odell, and Schwille (2008) indicated that "beginning teachers' initial beliefs and teaching practices play an important role in shaping, impeding, or facilitating what and how they learn" (p. 147) during the student teaching experience. It is vital that mentors understand how beginning teachers learn and express concerns through the student teaching experience. Moir (1990 Moir ( /2011 postulated that novice teachers progress through a series of phases during their first year of teaching. Moir (1990 Moir ( /2011 further posited that novice teachers' attitudes toward teaching were at a high point prior to beginning teaching, at a low point in the middle of the year, and then increased gradually toward another high point near the end of the school year. The phases of first-year teaching have not previously been applied to student teaching; however, the phases of first-year teaching are important in teacher education because teacher concerns follow a pattern (Moir, 1990 (Moir, /2011 . This study sought to identify concerns of preservice teachers who participated in a Twitter-based CoP and determine if these concerns were congruent with Moir's (1990 Moir's ( /2011 phases of first-year teaching.
Moir's Phases of First-Year Teaching

Conceptual Framework
Fuller, Parsons, and Watkins (1974) suggested that teachers express concerns regarding teaching and that these concerns change over time. The conceptual framework for this study was guided by the teacher-concerns models for preservice teachers (Fuller, 1969) and in-service teachers (Fuller et al., 1974) . Fuller (1969) found that preservice teachers had self-adequacy concerns early in their experience but expressed more concerns about their pupils in the latter weeks of their student teaching experience. Fuller (1969) identified three primary phases of concern common to preservice teachers: pre-teaching phase, early teaching phase, and late teaching phase. The pre-teaching phase included the preservice teachers' first contact with the pupils and orientation to the experience. In this phase, preservice teachers had not identified their own concerns because they had yet to enter into the teaching aspect of the student teaching experience. In the early teaching phase, preservice teachers tended to be more concerned with self-adequacy issues as a teacher. In this phase, preservice teachers asked themselves, "Where do I stand?" and considered the amount of support they might receive from school administration as well as from their peers. They also asked themselves, "How adequate am I?" as they began to worry about classroom management issues. In the late teaching phase, preservice teachers were more anxious about their students' learning than their own issues of adequacy. Fuller et al. (1974) studied the relationship between preservice and in-service teachers' concerns and reported seven teaching concern categories: (a) one's role as a teacher, (b) personal adequacy of teaching pupils, (c) personal relationship with the students, (d) pedagogical performances, (e) student learning, (f) professional impact, and (g) non-teaching concerns. Next, they grouped these concern categories into four primary areas: self-adequacy, teaching tasks, teaching impact, and non-teaching concerns (Fuller et al., 1974) . Self-adequacy concerns are primarily survival concerns, such as supervisors' approval, administrative support, relationships with other teachers, subject matter adequacy, and discipline problems. Teaching task concerns relate to the teacher's anxiety regarding teaching effectiveness, including perceptions of the students' feelings toward them as the teacher. Teaching impact concerns are concerns regarding student success. Fuller (1969) proposed that these stages follow a pattern; teachers address problems in one stage before moving to the next.
The conceptual framework for this study is further based upon the work of Fritz and Miller (2003) and Moir (1990 Moir ( /2011 . Building on Fuller's (1969) concern categories and Fuller et al. 's (1974) research, Fritz and Miller (2003) studied concerns of preservice agricultural education teachers. These researchers used WebCT, an electronic classroom management tool, to create a virtual learning environment during the student teaching experience. They examined how preservice teachers communicated in this electronic CoP and discovered that in addition to sharing concerns, student teachers gave and responded to advice and shared lesson plan ideas (Fritz & Miller, 2003) .
Similar to Fuller (1969) , Moir (1990 Moir ( /2011 identified six attitudinal phases of beginning teaching from her work in studying nearly 1,500 beginning teachers in California. Beginning teachers progress through the attitudinal phases of anticipation, survival, disillusionment, rejuvenation, reflection, and then again anticipation in their first year of teaching (Figure 1 ). According to Moir (1990 Moir ( /2011 , the anticipation phase occurs at the beginning of the school year when first-year teachers are enthusiastic for their first teaching position. Near the end of the first month of school, beginning teachers enter the survival phase as they confront challenges they did not experience during their student teaching experience; this leads to lower self-esteem. The third phase is disillusionment, a phase of six to eight weeks of nonstop work during which beginning teachers realize that teaching may not be proceeding as planned. The disillusionment phase morphs to one of rejuvenation following a winter break as beginning teachers begin to work through problems and issues. Reflection follows as beginning teachers consider various changes they need to make in their teaching and how they will implement needed changes in the future. This phase brings them into the last phase of anticipation, when they again become excited about teaching in the upcoming year.
Although not every teacher progresses through each phase at the same time, understanding these phases is useful for teachers, administrators, and faculty involved in the induction process (Moir, 1990 (Moir, /2011 . If preservice teacher concerns align with the phases of a beginning teacher, could teacher preparation programs and cooperating teachers be better prepared to anticipate and proactively address preservice teachers' concerns?
Purpose and Objectives
The purpose of this descriptive study was to investigate concerns expressed by agricultural education preservice teachers who participated in a Twitter-based CoP and relate these concerns to phases of beginning teacher development. This study is aligned with the American Association for Agricultural Education Research Priority Areas, Priority 4: Meaningful, Engaged Learning in All Environments (Doerfert, 2011, p. 9) , specifically the call for research that can "develop and assess various learning interventions and delivery technologies to increase problem-solving, transfer of learning, and higher order thinking across all agricultural education contexts" (Doerfert, 2011, p. 9) . The study had three objectives:
1. Identify the frequency with which agricultural education preservice teachers communicate in an electronic community of practice. 2. Identify the concerns expressed by agricultural education preservice teachers in an electronic community of practice. 3. Determine if concerns expressed by these preservice teachers align with Moir's (1990 Moir's ( /2011 ) phases of first-year teaching.
Methods
The population for this study consisted of a convenience sample of spring and fall agricultural education preservice teachers from Iowa State University (N = 26) who participated in an electronic CoP via a private group within the social media platform Twitter. Prior to the student teaching experience, preservice teachers were trained in how to use Twitter as an electronic CoP. Participants were required to post to Twitter a minimum of once per week over the 14-week student teaching experience. Specifically, preservice teachers were asked to share their thoughts and concerns, ask questions, and provide feedback to each other weekly throughout the capstone experience. Preservice teachers were asked to tweet only within the private Twitter group. Upon completion of the capstone experience, the tweets (N = 2,071) were collected and coded according to teacher-concern categories (Fritz & Miller, 2003; Fuller, 1969; Fuller et al., 1974 ) and Moir's (1990 Moir's ( /2011 ) phases of first-year teaching.
Objective 1: Frequency of Participation
Each preservice teacher had a personal identification number associated with his or her tweets. Frequency of participation in the electronic CoP was determined by the total number of tweets and average tweets per student.
Objective 2: Preservice Teachers' Concerns
Tweets were analyzed using a classical content analysis approach in which researchers made "replicable and valid inferences from texts (or other meaningful matter) to the context of their use" (Krippendorf, 2013, p. 24) . The tweets were coded using a provisional coding system that used a predetermined set of codes developed from literature reviews and from the conceptual framework of the study (Miles & Huberman, 1994) . We used specific categories of teacher concerns developed by Fuller et al. (1974) and Fritz and Miller (2003) . Each tweet received one of six predetermined codes (Table 1) . Fuller et al. (1974) previously determined content validity of the teacher-concern codes through group interviews and counseling sessions with teachers. To ensure coding was consistent with the literature, we consulted A Manual for Scoring the Teacher Concerns Statement (Fuller & Case, 1972) throughout the coding process. Intrarater reliability was established as excellent for the present study (α = .95) after coding the postings twice at a 4-week interval (Wier, 2005) . Discrepancies in coding were coded a third time. Each tweet also received a code based on Moir's (1990 Moir's ( /2011 phases: anticipation (1), survival (2), disillusionment (3), rejuvenation (4), and reflection (5). Coded tweets were organized by date and week and then aligned with Moir's (1990 Moir's ( /2011 attitudinal phases of firstyear teaching. Some of the tweets aligned with more than one phase and were counted in each category as appropriate. We reviewed Moir's (1990 Moir's ( /2011 phases throughout the coding process to ensure consistency. Postings were coded twice at a 4-week interval and deemed to have excellent intrarater reliability (α = .95) (Wier, 2005) . Tweets with coding discrepancies were coded one additional time prior to analysis.
Frequencies and percentages were calculated and analyzed using Microsoft Excel. Based on the design of this study, limitations are evident. Results should not be generalized beyond the convenience sample studied; however, implications for teacher education may be relevant in similar situations. Table 2 shows the frequency and percentage of tweets posted per student during the 14-week student teaching experience by semester. The average number of tweets per student over both semesters was 76.9 (3.8%). The number of tweets posted per student ranged from 16 (0.7%) to 301 (14.5%). Table 3 shows the frequency of tweets posted by category of concern as identified by Fritz and Miller (2003) and Fuller et al. (1974) . Tweets that dealt with the preservice teachers' teaching experiences were categorized as teaching concerns and coded to the appropriate category. Tweets that were not directly related to teaching were coded as non-teaching concerns.
Results and Findings Objective 1: Frequency of Participation
Overall, preservice teachers in this CoP tweeted more teaching concerns (f = 1,550) than nonteaching concerns (f = 521).
Self-adequacy tweets included preservice teachers' concerns about their role as a teacher and their personal adequacy in teaching their pupils. Self-adequacy had the most tweets of any concern category (f = 619, 39.9%). Teaching impact tweets dealt with preservice teachers' concerns about pupils' learning and their own professional impact. Teaching impact was the second highest teaching concern category (f = 201, 13.0%). Teaching task concern tweets included preservice teachers' concerns about personal relationships with students and their own pedagogical performance. Teaching task had the fewest tweets of any teaching concern category (f = 173, 11.2%). A total of 557 (35.9%) tweets dealt with other teaching-related activities. These preservice teachers responded to and gave advice (f = 463, 29.9%) more frequently than they shared lesson plan ideas (f = 94, 6.0%). Table 4 shows the frequency of tweets according to Moir's (1990 Moir's ( /2011 attitudinal phases of first-year teaching. Preservice teachers in this CoP posted more tweets regarding anticipation in the pre-teaching week than in any other week (f = 279, 93.6%). Tweets in this category included preservice teachers' comments about their excitement about teaching and their anticipation of beginning the student teaching experience. Moir's (1990 Moir's ( /2011 Attitudinal Phases of 071 ) Anticipation phase = weeks 0-2; survival phase = weeks 3-5; disillusionment phase = weeks 6-9; rejuvenation phase = weeks 10-12; reflection phase = weeks 13-14.
Objective 3: Concern Alignment
Survival-the second attitudinal phase of a beginning teacher-is described as learning the teaching role, which happens rapidly and may quickly become overwhelming (Moir, 1990 (Moir, /2011 . For preservice teachers in this CoP, survival concerns regarding teaching were at the highest during weeks 1, 2, and 3 (f = 274, 49.7%) as shown in Table 4 . In this phase, they tweeted about how to overcome the challenges of managing multiple events and how to survive planning for and teaching in the classroom.
The third phase of first-year teaching is disillusionment. In this phase, teachers are stressed about their teaching role and begin to question their competence and commitment toward teaching (Moir, 1990 (Moir, /2011 . In this phase, preservice teachers tweeted about creating lesson plans, operating equipment, and grading homework. Preservice teachers in this CoP composed more tweets regarding disillusionment in weeks 4, 5, and 6 (f = 293, 65.4%) of student teaching than in any other week (Table 4) .
The fourth phase of first-year teaching is rejuvenation. In this phase, there was an increase in the number of tweets regarding positive attitudes toward teaching, such as comments that a preservice teacher had an enjoyable week of teaching. Table 4 shows that weeks 10 and 11 had the most tweets about rejuvenation (f = 285, 77.2%).
The fifth phase of first-year teaching is reflection. During this phase, preservice teachers tweeted about what went well and what did not go well throughout the overall experience. Table  4 shows that that weeks 12, 13, and 14 had the most tweets about reflection (f = 225, 55.7%), which is more than all previous weeks combined (f = 13, 0.6%).
Figure 2 provides a graphical depiction of the preservice teachers' tweets by week and their relationship to Moir's (1990 Moir's ( /2011 attitudinal phases of first year teaching. 
Conclusions and Discussion
Findings from this study support the notion that preservice teachers are willing to communicate their concerns using electronic communication tools such as Twitter in an electronic CoP; this aligns with the findings of Wright (2010) . Further, it is evident that Twitter can serve as an important tool for student engagement (Thoms, 2012) and interaction (Grosseck, 2009 ) in a professional CoP. Risser (2013) indicated that teachers use Twitter to communicate with other professionals, get updates on the latest news in education, and share resources with each other. The present study supports previous findings (Brown, 2012; Ebner et al., 2010; Ferriter, 2010) that preservice teachers share lesson plan ideas and communicate with each other by responding to and giving advice. As technology changes, it is important to provide online electronic communities where preservice teachers are able to support each other and express concerns (Risser, 2013) .
This study also supports the findings of previous research regarding the type of concerns preservice teachers express (Fritz & Miller 2003; Fuller, 1969; Fuller et al., 1974; Stair et al., 2012) . Fuller et al. (1974) and Fritz and Miller (2003) found that self-adequacy concerns were the most common type of concern for preservice teachers. Self-adequacy concerns were the most common type of concern in the present study as well. Miksza and Berg (2013) indicated that preservice music teachers faced basic self-concerns such as balancing home-work life and discipline problems. It is also vital to recognize that preservice teachers may have different selfadequacy concerns depending on the teaching context (Miksza & Berg, 2013) .
Understanding teaching concerns in preservice agricultural teacher education programs will allow teacher educators to develop successful pedagogies that can lower preservice teachers' self-adequacy concerns (Stair et al., 2012) . Although one may argue that novice teachers naturally face the most difficulties because they are adapting to the classroom, meeting the needs of students, and managing student behavior, it is still important to address their concerns. Preservice teachers will become teachers who are the "single most important variable related to student achievement" (Knobloch & Whittington, 2002, p. 331) . Concerns expressed by preservice teachers in this study mirrored the progression of Moir's (1990 Moir's ( /2011 phases of first-year teaching. As preservice teachers complete coursework at the end of their last semester as a student, anticipation for the beginning of the student teaching experience builds. This anticipation helps preservice teachers work through the first few weeks of the student teaching experience (Moir, 1990 (Moir, /2011 . In the survival phase, preservice teachers struggled to keep themselves afloat as they became consumed with the day-to-day routine of teaching. Preservice teachers in this study tweeted their concerns regarding time-management issues and their struggle with creating lesson plans. At this point, the preservice teachers may have perceived that they were not adequately prepared to face challenges during the student teaching experience. During the rejuvenation phase, which usually occurs during an extended school break, teachers can put past problems behind them (Moir, 1990 (Moir, /2011 . The 14-week student teaching experience in this study did not span a winter or summer break, but preservice teachers did experience the rejuvenation phase prior to the end of the student teaching experience as they anticipated their future career paths. It is possible that their rejuvenation may have been attributed to attending the National FFA Convention late in the fall student teaching experience or returning to the classroom after spring break in the spring semester. Preservice teachers expressed reflection as they approached the end of student teaching by tweeting about challenges and successes they experienced. During the final anticipation phase, the preservice teachers tweeted various changes they planned to make prior to entering the teaching profession.
Implications and Recommendations
This study provides a model for a Twitter-based CoP. A number of electronic CoPs have been used in programs that support preservice and novice teacher development (Risser, 2013) . Electronic CoPs can be helpful to preservice, novice, and veteran teachers. Preservice teachers should have the opportunity to participate in an electronic CoP during the student teaching experience as a way to express concerns and secure support from peers.
This study also has implications for teacher education programs. Miksza and Berg (2013) indicated that the cooperating teacher and university supervisor have "potential influence not only on the student teacher's specific types of concerns but also on the student teacher's development toward an increased focus on student impact" (p. 58). Stair et al. (2012) indicated "by identifying the concerns of pre-service teachers and early career teachers in the field, teacher educators can better determine appropriate course content and sequence coursework and in-service to better reflect the needs of these different groups" (p. 160). Therefore, teacher education faculty should consider concerns expressed by preservice teachers as they develop curriculum and practicum experiences. Miksza and Berg (2013) suggested providing preservice teacher candidates with additional assignments related directly to the predicted concern areas. Designing and selecting appropriate coursework to address preservice teachers' concerns may increase their motivation, which can positively affect their learning (Stair et al., 2012) .
Since many "teachers of agriculture graduate from teacher preparation programs claiming to lack the necessary technical skills to become successful teachers" (Garton & Chung, 1997, p. 57) , it is important to address concerns and challenges prior to the student teaching experience (McCulloch et al., 2011) . Teacher education faculty should also be able to anticipate the times when preservice teachers will encounter various concerns and be ready to provide guidance. Furthermore, if "beginning teachers' initial beliefs and teaching practices play an important role in shaping, impeding, or facilitating what and how they learn in induction contexts" (Wang et al., 2008, p. 147) , it is vital that mentors understand the phases through which beginning teachers progress.
Fuller (1969) questioned whether individuals go through the same concerns as groups of beginning or novice teachers and if these concerns are identifiable among others in the education discipline. Additional research is needed to determine whether Fuller's (1969) pattern also applies to preservice teachers in other disciplines. Moir (1990 Moir ( /2011 emphasized the necessity of assisting new teachers as they transition into full-time professionals. Preservice teachers are no different. Assistance during this transition can help alleviate novice teachers' concerns as well as reduce their apprehension during the survival and disillusionment phases of teaching. A successful transition is crucial for novice teachers to develop positive attitudes toward teaching. Attitudes developed during the induction process are impacted by the attitudes developed during the student teaching experience (Rolheiser & Hundey, 1995) .
